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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration 
resisting method and its device having high vibration 
resistance for precise machining applications by securing 
high rigidity for direct acting disturbance without 
impairing vibration insulating performance to the ground 
motion disturbance. 

SOLUTION: Vibration resistance is conducted by using a 
spring 5 between a floor 6 and an intermediate block 1 
and a magnetic floating mechanism having a zero-power 
property formed with a permanent magnet 3 and an 
electromagnet 4 between the intermediate block 1 and a 
vibration resistant table 2. With spring vibration 
resistance obtained by using the spring 5 between the 
floor 6 and the intermediate block 1 and the vibration 
resistance obtained by using the magnetic floating 
mechanism between the intermediate block 1 and the 
vibration resistant table 2, high rigidity is secured for the 
direct acting disturbance and good vibration resistance 
capability is provided for precise machining applications 



without impairing vibration insulating performance to the ground motion disturbance. 
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tt2 O 7IC*tLr7^i»>fiS5 2 0 3 i: mass 2 O 4 

It, iS4'^-&2 O 1 l-m^CDiEOIite^^Kp <7)(*:te 
2 O 5lz^':>X^m^Htz^m^-^)i^ZOZti3^ii>m 

m^it. S*a>flaj-e(*. 3£tt2 0 7ir|Site,tifcm»s 

2 O 4 0)1® Bl ;»3 $7lc^».m5 2 0 3 A<ISIf P>*Lfc*ra^ 2 

ISP^S (EI^^BS) l^cfcy. «Bi52 0 4<!:4'rBl^2 O 
1 i:(DiE§8I^Mffii-r-&*dl=«fiELfct,<»T?S.i>. 

[00221 z(D^=>tjimfS.iz^-ox. ^m^—yj\^z 

0 2|-MfitiJ]nAm^(zJ:yT|pl^(D— ^il-^jFo ( = 

4a2 0 5l*Fo /Kp f£ltEl^*ttT5S<'S:'5o 1^^ 

lSfe2 O 5<DS:'3(Ccfcor4'rBl^2 O 1 irtTlS]^ 
cDn;^)Fo A^JPtJ-Sctic^f -iza/irj—pmaywm 

l-J:-pr, ma52 O 4 i:4'rBl^2 O 1 t<7)l§gll*Fo 
/Ks f£lt)S<ti:y. 4'IW^2 0 1 l*zfl)^J-fc-lt±|S)^ 

m^^z-r^oizummmii^mi^^xi^^nt. 

— :?;U2 O 2l*±<SE{4L!jfl^Ci:(c^f«i. p 

Hfiiagi 1 iZ7r:^Htzmmmmtmcmmi±mi^Lxi.^ 

[0 0 2 3] mQit:$imm<Dmmy5',iits^xSt<n^m.(r> 
mQmmmm^^^i^tcDx. o oizmmoiEani 

teSSSlKp <7)lSta3 O 1 fcJ:0:M«^e3 O 2(cJ;oT 
3£fi^$*lfc'*'rBlB 3 O Si, S^fa^S O 3lci*LT* 

^(.Ke3 O 4 <tS^S3 O 5 tA^^^!&tHpJT^<nM.<T> 

li'teSSfeKs $J#-s>Hfp/'?':'-!t#tt^^-ri>fiSa)?±^ 

ISi:, 1*3 O OICRfr^CDiEroiSte^SftKp ' <7>l*te3 1 

1 33J;i;^S3Sa3 1 2(rJ:oT3Ei#*^xfc4'ia^3 1 

3 <t, m^m^3 1 3ic*jLr7^^i.m^3 1 4fmi&^ 
■\fn/^rj-^^^^thm^^±mmtizjz^x^m$ 

^tz1^m'r—Zf)U3 2 Oi:*^f>1tJ^E^*lfctfl)■^?fc•l>. 
[0 0 2 4] zai^omnmizfsi'^x. ks =kp fcck 
IfKs' =Kp' ^i:-5M»^jSfc^J:3l=l»ffi^eA<S 
t+^F^^rL^*^l^. KSSt^— :?;W3 2 0(D:£«!| (4>M^3 

0 3ffiiJ) fc^lK^rffllJ ((fliS1^3 1 3ffiiJ) ICfclxTPV^ 
^ ■< T > X A<-tf P -r 'ict^ *, WttA^^PI;*; 4' ^ <r» -t? , 1^. 
m^f—^J^s 2 0±(Dt*(D{iSlcSit:^ifii(Z)-Sj4:^A< 
f^fflL-Ct, (^St^— :?;U3 2 0tt:^<^{iL'E£l^o C 
(DJ:d'S*#'l47!)^t). P^JiT"— :3^;U3 2 0±ICpIl!)X^- 
v3 2 1 ^ISELfcii^. nmn^3 2 2A<<k*ro<3iS(c 

&ortK5S7^-^;u3 2 oiiigfit-ar-r, -ew^^^^x 



(8) 
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[0 0 2 5] 01 OI**^0^(D^«:*5ifcckl/^C7)^a 
(7)|g4|IJ£(Dft^^*^-rt(7)r% JS4 0 0(r. SlI:^fS] 
iz{t¥Ji'&(DlE<D\t^^^Kp 1 <7)lite4 O 1 fccfcl^MS 
gS4 0 2. 7X¥:^lRlfcl*RfrS(DjE(Dld!taSI»Kp 2 
lSte4 0 3fcJ:t/«SiSS4 O 4lz<i: or^S^^Ftlfc* 

P0^^4O5<h. iS4'r0l^4 o sicj^LT. SiS:^fS](cii 
TKikm^^ O 6 <!:mi£^4 O 7 <i:/)Ne)4»/t$*ifcp;T^a) 

5¥±*S<». 7K¥:^fS](Cli7^C^^^^4 0 8ci:ffiffi:E4 0 9 

ibiz^ j*4ooic. mmy5mz{tpji^<Dm(D\t*^^mK 

p 3 <7)(Ste4 1 1 *JJ:i;MSgm4 1 2. 7K¥*fSl(C(i 

4 1 4|Cci;or5:J#*n^c*FNl^4 1 Sir. i^*Fp1^4 
1 SlcStfLT. SiS:^fp|l::l*7lc^^«l^4 1 6<^l:flS=B4 

iKm^^ 1 8 <tm^^4 1 9 tti^^mf^^^fzm'^<Dn. 
-L«tt(3cfeor5:lt^?+i/c^lg7"— ::3^;u4 2 o«bA^^^« 
[0026] za)J:5^i:^«i*lcfcl^r. Ks 1 = 

Kp 1 . KS 2 =Kp 2 , KS 3 = Kp 3fcJ,t/Ks 4 
= Kp 4 tj:^mi^^iMfzir^5\z^Mmmt)^mi^tir 
^H^— 3?";U4 2 OCOiSliy (cl3r0^^4 O SfilJ) 

:^;u4 2 o±(D7K¥:^f^cD=i v:;^^-r T>xt>-tf □ <t ?Ei: 

[0 0 2 7] m 1 3-112 7 ^mi^x. 
iite5(cj:or^t#*tifc*rei^i ^*rBi-&i(c** 

LTT^^^iX— 5? 2 5 i:*iJffll^S2 6 A^b1ti^E^?+tr 

fc^vii^-3^^;u2,h;!)>e,«i3c$*Lfctc;)r% mmT<P^ 
^x— -ji 2 5 1 LTi*. TK-f x=i>r;u^— U-T^ 

— Kaffir ^7 5^ iX— )A&T<7^o.Ji—9m<D 
U -TT<75^zLX-^??!)qiffl$H. fjfH*Jtaig« 2 6 <h 
LTi*. ^Ji^-:^;u2(D*rp1^i ic^t-rs^fit^inth 

f S^tt-b X/tH 2 7 J:i;«fflIIn]1^2 8 <f ?>T;(cm*ti 
[O O 2 8] gll 4(-:^Lfcta)(*s Be t^m^^ 1 <!: 



^^SLfctcDT^fe-So HI e\Z7FLtzt<D\t. ^fS^ 

1 trnm-T-yj^^ tomiz. t^7^3.x-^ 2 5 (tfjf 

ISLTmS(D(itaSia(Dlite3 Ofc^J:U^p;rS(DM«¥<7) 
mmmms 1 ^KaLfctco-e. I*ta3 0t?^ll-x-::s^ 
)[.20mm:^^f^r^:ztiz^iJT<?^o.j:-^ 2 6<D 
x:^;^^>NS^^&ML. * iilc^»3^(Dftli^SltTM 
Sif^F-tt^KS-r^-ctTb^r^^^o nil eizTjkLfz^o 
I*. MI5E11 4fc<fei;ill1 5(ciFLfct<D^«tfflLfct 

ic. *Fb1^i t^Ji-x— :^;u2i:(7)Pp1(c. T^^irx- 
^ 2 5^eHSL-cmS(^liteS3acD[*te3 Ofccfcl/Br^ 

[0 0 2 9] SI1 7-^12 0(Cj::oT. ftC7)(ite*t14l:: 

r^oiz. mm(DiE<D\ti2m^ (k) ^^-r^a^c^^i^ 

talCj;or3£»**tri^^M»m0i^-3J^;ix2 4±(C. 
017 (b) ic^f J:3'&*frfclr«fiAmA<^i:rTrSl 

(tifg^s ^—7f;U2 41*^4 ±l^|5]:^[^|rAmg/kf£lt 
^aUT. j5S6(!rCOS&gt3()<L-Amg/^k<t^f^o 
<M<Dli*3i*$tt>EI1 8(a) TM*. Ham(D^-:^;U 

2 4{r^^fflt-'SS^Jmg ^T^5^a.X-^ 2 5(C^i-r 

ic-(stctirt^^<tt*'So 01 8 (b) (CTF^cfcdic. 

— Z^ji.Z 4±fztf/clcMSli*PAm;5<*i:rTIfi]#a)5t 

±iAmg;!)<lJDt)of-ch^(c. T^^^x— 2 StM^lS 
r HSmCDlS 6 ;!)^ ^(D£>5< L + A L iCigJUQ-T -5 <h L^ ^ 
*#tt^^t->S<i:^>i)o ca^i:^. ^-:?;U2 4fiH*ii: 

m^^^izALtzii^it-r^o z,(Dmtn.<D{t*^^^^m 

ir^tn^^o ncD\t^'&m,(D:X^^ks \t. ks =A 

mg/A L'e-^;^*itli>o 
[0 0 3 0] 01 QiZTTiLtz^Oit. 0 1 5fcci:t/0 1 

^?ij(c(ife3o<bM«gS3 1 ^mmLfzm<n.(D{ti^n 
^^mir^t^<Dmm^7ri-tt(Dx. 019 (a) -ci* 

HSmO-x— ^;U2 4(C^tffl-r^M^3mg tT<7 5^iLX 

— 2 5(c^^-r'5:'3fccfct/(S*3L3 0(J:fm^±ittm^) 

Tl^-a^-f-So 01 9 (b) iZTjkt^^iZ^ ^ — y)\y2 
4±\zmk\znS.mDUAmf}<±CXT\^^(D^ti Am g 
tmt>^fzt^\Z^ T<P^^:i^—^ 2 5ti<WlfX. M» 
m(D'T — :f)U2 4(DJ*6;b^b<7)S6at;b^L + A LicigJnf 
'5)<l:l^5if#'t4^^t-^i:t-'g)c -(7)<b:#. 01 8IC7fL 

tzm-^tmmiz. ^-y)\^2 4{t9\':hti^yjmzALtz 



(9) 
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[003 1] <mm^m(Dm.w\9^n.\znt^^^^^>^^ 

Am^lCctorT[S]^<D-S*FO (=Amg) t<1}Ut> 

s =ki tj:^mm^mz-ti^o\:^^Mmmt^mn^^r 
[0 0 3 2] Kncoitid^n^'^mm't^m^ (D%my5}i 

xref =- f '^d /'ks 



>@1 9ics^Lfc5^lcfci^r^(7)iitei^tt^S3i-rs:^ 

;i*02 1 ^ffll^TStB^f^o HI 9lc^Lfr^lc. ^ 
{i-t>i^2 7. flJffil[°]SS2 8. a^jiiJ|iIS2 9*^»b^^^ 

®J^^pgS2 8*<mp^?*^rL^^o ctie>osm(i. lai 

3-01 6|-fci+'5^<4-tr>i:^2 7. *i]fflilll^2 8. m 

mt^i^mf&^*i^o ^tim'mmnzsAxit. ^^'m:^ 

fd (HI 9lc^Lfcffi]-^(*"Amglc4g^-r^) ^It 

s^'So it^it^ f ^d <b«-r<t. a^^{i^^mt2 

(1 9) 

[0 0 3 3] <Jl!ifi?W>-::T:(*. T^5^^x^^2 
lite?#tt^llJl'^^'i>o 0 2 2lr:t|i¥^W^-x;u^5F-ro 



m2 x + ca x4-ka x=fa + fd 

m2 : T— 3?>'U2 4CDaa 
X : i"— 3J^;U2 4CD^«i^.3!)^?>(7)^ii 
ka : r^7'^:xx--Si 2 5<h3fe?iJlctiA^F+tfcfite3 O 

ca : T^^3.x— $1 2 5 <blfe^iJfcSA$*ifcM^^^ 
f a = k j i , 



(20) 
3 1 (Dm^%WL 

fa : r^5"iLX — ^ 2 5CD^^:;b 

fd : i^-:?;u2 4(z<^ffl-rsitiJ)^SL 

(2 1 ) 

[0 0 3 4] 5S (2 1) (2 0) \:HXK't^t^il^ 



m2 x + ca x + ka x = ki i+fd. 



(2 2) 



fd =0 

xC (2 2) (2 3) ^sttortts^raaji^-r**!:. sM#e>*i>5o 



(2 3) 



( t ) = A X ( t ) +B u ( t ) 



[I5fcl] 





' X ' 




0 10" 




0" 




X 




-Oq - do 












0 0 0 




0 



(2 4) 



u == i , aO = ka /rn2 , a 1 = ca /m2 . bQ — 
k i /m2 . do = 1 



(10) 
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2 4|cl^ffl-r-5^:'3^1tSt-^-i:*<-C^<6o 

[0 0 3 5] m-'Xjb7t-y-*f-f<^mi^hm-^. ^y-*f 



[|%2] 



X = (A-EC) x" (t) +Bu (t) +ECx (t) (25) 

(t) i^roitsfiSx^ (t) t<Dm<Dmm^Cf I'ji' 



c = [i 0 o], £: = 



"1 

^3 



e (t) =x (t) -X " (t) (26) 

e (t) = (A-EC) e (t) (27) 
LfcA^oT, nm (A-EC) a)@*fl&A<-r'<Tfta)3l SB^ftTIi, 

I i mx ' (t) =x (t) (28) 
t — »oo 

®i:PflS;Ki)A^ ^*i(*^t5IJ (A-EC) <7)!»tt^«iC 

[0 0 3 6] tf9J (A-EC) <Dm^fM.\t:ty-*f—/«D 

det Csl - (A-EC) 3 = s3 + (a1 +e1 ) s 2+ (aQ+al 
el +e2 ) s + do e3 (29) 

A= l-Al , -A2 . - A3 1 (3 0> 

tid:^^^izyt-y-^—^«r>'f^>e.^^tb^:it\z^ -So fcfc'L, Ai I*. 

R e [Al ] >0 (1=1.2,3) (31) 

td (s) = (s + Al ) (S+A2) (s + As ) =s3 + (Ai +A2 
+ A3) s2 + (Ai A2+A2 A3+A3 Ai ) s + Ai A2 A3 (32) 
(2 9) iriC (3 2) <t^J±^-r-Sc:<!:l=<fc-:)T. /^CD-y-T > E l*;jij^<7)cfc 5 1::^*^ 

el =Al +A2 +A3 -ai (3 3) 

e2 =Al A2 +A2 A3 +A3 Ai -aQ -ai el (34) 
es = Ai A2 A3 /do (3 5) 

[0 0 3 7] HUlS<DJ:ai=:t33^-tf— /■^ro^'f >E$-^<to Ut^f&iL-t^o 

f^t|=f£|+c1 exp(-Alt) +c2 exp(-A2t) +03 exp 
(-A3t) (3 6) 

d . c2 s c3 itmmi^^tyt-^-^-^<(o^:j] ■«B^#A>e.s*i)^iat?fc-5. as ^<r>^wt)^'b. 

limf"d(t)=fd <37) 

t — >oo 

xref =- f "d /ks (3 8) 

^CT?. f "^d i*» (2 5) icj:or*«)t> ^mmi-^o fEft?*). ftlJMIA*^2>i^(©J;3l=S4ft> 

u (t) =p| J" (xref-x) dt-pd X (t) - pV x (t) 

(3 9) 

[0 O 3 8] (3 5) (2 1 ) irt^ALs ^^"^ X^JS LfcsC^SS-r -5 t . JJjiCAMi^^'So 

X (s) = (bo Pi / (s3 + (bo PV +a1 ) s2 + (bQ Pd +a 
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0)s + bOP|))Xref (s) + (sdo/(s3+(bOPV+al)s 
2+(bOPd+aO)s + bOPl))Fd(s) (40) 

:ic-r?. 3zf^:^^m^^tz^^\t. 1^j!l;ri>X:$c^v ^ (36) (40) t^i^. (23) ^JSfc-Tfd 1^*4 
TjkLXl^ho V ^—^t^vOV^l^^X . Pd ^ PV tf^ l-"^^ 

I i mx ( t ) =- f d /ks (4 1 ) 

t -^oo 

[0 0 3 9] <*(Diite*#14*IIS-r*m2<;)*ijffli:&}£ SS*(7>tcA6tt!SB^#^^^ Lr^::;^^x^}a-r«» 

>CcrMi. /<-V^{iB*iJta]m^lll^f*fflt^^CL> xC (20) (21) ;^)^tb::fext;()^*<K^ibn'&o 

X(s) = (bO I (s)+dOFd (s))/'(s24-a1 s + aQ) 

(4 2) 

$iJfSPA* i (t) (I (s) ) I*. mtLAily'^om^Kz, m^^'^M't Si]ffllMf*-^l3:jR5C<7)cfc5I^S 

I (s) =-p (s) X (s) (43) 

p (s) =h (s) (s) = (hn sn+hn-1 sn-1 4- - ■ ■+hi 

s + ho)/(sn+gn-1 + . - - H-gi s + go) (44) 

hn =0 (45) 

[0040] (43) (42) [Z^tALTSli'r 

X (s) = (g (s)/'((s2+al s + ao) g (s) +bOh (s) 
) ) do Fd (s) (4 6) 

it a^sL *t-r s BII14 ^ ifffl-r ^ i6 ( c . 

Fd (s)=F0/s (FO (*-^) (47) 

a^iix (oo) {*;:RjCa)cJ:3lc*i^)t)4xSo 

x2 (oo) /F0=1 im((g (s)/((s2H-al s + aQ) g (s 
t-^0 

) H-bo h (s) ) ) dO=dO gO^ (aO gO+bQ Hq) (48) 

ic (4 8) ;^)^^. :i(D^i3<:^^^ks (Dn<D{t*^wm^ (s) . h (s) ^s^■rnl^J:l^c:^?!)<»*^So 

dOgO^(aOgO+bOho)=-1^ks (49) 
/. ka+kiho/gO=-ks (50) 
■I^^P/'^-fdrteSlliS^ttoziV hP-^^fflt^^^'&s Mm't^Zt:f)<t:^^o n = 2(Dm^. xC (4 6) /)^e> 

S (4 9) ^;*S/c^<h|HiB#(rr^;u-:/3^^$^i:-r^tc r^>iu-3^?^<D*t1*^iIS t c (s) (i;^:S:<Dct5(c*4t) 

tj, (s) = s44- (al 4-gl ) s3 + (aO+gO+a1 61 +^0 h 
2) s2 + (ao g1 +a1 gO+bQ hi ) s-h (aQ gO+bQ hQ) 

(5 1 ) 

[004 1] iBfiLfct^ffi/)^C)^*i)#tt^3g5C3{»^^:>^TC (Cc^:oT-§^^^>*^rt^4i:•r^o 

(s)=s4+c3s3+c2s24-c1s + c0 (52) 
(5 0) (5 1) (5 2) IS^ * 5? CO ^||i^t-^=» > K p — ^cO^S(:6<;:fecDct ^ ic^Rib 

go =— cO /do ks =— CO m/ks (53) 
g1 = c3 - a 1 (5 4) 

hO=(cO— aOgO)/t>0 (55) 



(12) 
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hi = (cl -aO g1 -al gQ ) ^^0 (56) 
h2=(c2-aO— gO—alel)/bO (57) 

m^izit. xe (5 0) ^m&L. t^-Dmji^-^^com^ m^^n^^'^^'^. 



t d 



(s) =s5 +c4 s4 4-C3 s3 4-c2 s2 +cl s + cQ 



(5 8) 



go =— cO /do kn 

g2 = c4 — a 1 

gl =c3 -aQ -al 



= — cO ks 



g2 



(5 9) 
(6 O) 
(6 1 ) 

hO=cO (aO/^dOks+1)/bO=cO (k/kg+D/bO 

(6 2) 

go ) y'bO (6 3) 

gl -go ) /bo (6 4) 

>r X =3 ; U ^ — ^ ffl I ^ T I ^ ti 0) <!: ^ o 



hi = (cl — aO g1 *-al 



h2=(c2-"a0 g2"-al 

[0 0 4 2] <mmmm<DW}i^mm>m^ e{Z7r:Ltzm 
mmmiz-Di^xmrnrnm^noo mzsiz^cDt^^^^ 
^u^TFt-o n(D\t^^^^±^mm-t^Mmyjmz'oi>^x(D 



ml xl =— kl (xl -xO ) — cl (xl — xo ) -ka (xl — x2 
) -ca (xl -x2 ) - f a (5 5) 



X 1 
x2 
XO 
kl 
Cl 
ka 



m2x2=— ka (x2— xl)— ca (x2— xi)+fa+^d 

(6 6) 

fd : mm^—'^)\^2izi'^m't:i,it.mnu 

fa : r<7 5=-zLX— ^ 2 5 i7\^-( T.::^ ^ Jl^^E—^) (Di^ 
ti 

T^^ 12. JL-^oy^^-t stilts =i^;umj5S(::lt<5iJ'r* 
i,X\ ^X(D<^5lzm^^^o 



lita 5 0 litest 

2 5 <!:WiS^+ifcl**te3 OCDiSte 



f a = k I i 

[0 0 4 3] <n(Dmm^mm^i>nm^ (tw^5± 

I (s) =-p (s) (X2 (s) 
Qfl-l + - . - H-hl s + ho) / (s 
0 ) ) (X2 (s) -XI (s) ) 

p (s) (i. r^;u-:^3^$SSI::L. 

^jsfcf c^:3lcas^Hrl^^<ht->5 (5Ee (5 0) 

ko + k j ho /go ks 

ri>tmmiz. ^ (6 9) ^mtzr<i^^iz'ri>:ztt<v 



(6 7) 

-Xl (s) ) = ( (hn sn +hn-1 
+ g n-1 s ""1 + • " • + g 1 s 4- g 

(6 8) 

m) o 

(6 9) 

[0 0 4 4] <S*if#14cD^^ff>ffimOfc<5^*0^^fe<*$' 
^<h(SSLr^3^^X^^r^<!:. it (6 5) - (6 



(13) 



iftiaa 0 0 2-8 1 4 9 8 



(7 O) 
p (s) ) XO (s) 
+ k i p (s) ) Fd 

(7 1) 



+ c 



s2 -hd s + kl +cj 



8) ;jRiCA<*«)btl-So 

Xl (s) = (cl s-hkl) (m2 s2+cas + ka-+-ki p (s)) 
XO (s) /tc (s) + (ca s + ka +ki p (s) ) Fd (s) ^tc ( 
s) 

X2 (s) = (ci sH-ki ) (ca s + ka +ki 
/tc (s) + (ml s2 +ci s + ki 4-ca s + ka 
(s) y^tc (s) 

tc (s) = (m1 s2 +c1 s + ki ) (m2 s2 
p (s) ) +m2 s2 (ca s + ka +ki p (s) ) 
[0 0 4 5] itlft^SLlcJ^^^Htt^lfffit-^fci^lr. 

Fd =F0 /s (FO : 

tir^o flc6<7)S16(7)^S^«l?S-rs<t (xO =0) . 

x2 (<») /'Fo = I i m (ml 
t -^0 

p (s) ) / tc (s) = (ki +ka + ki ho/gO) -^ki 

ho y"QO ) 

(69) t'^i^ 

x2 («>) /FO =- (kl -ks ) /ki ks 
Lfc;!)^or. kl =ks 

x2 (oo) /Fo =0 

INT. cl=0, ka=0, CQ =0 ttS< 3 
V7r:Ltz^M&mi:^m^^Mm^mf3<m^*l. ka = 
O, ca =0<b*>< HI 4-e^Ltr^Ji3SMlc||-r 
^MflfiSmJbqf'b^x. ci =0^*5<<h:. [IllST^L 

[0 0 4 6] gi2 4ii. *^0J(?)P^.Ji:^;ifcJ:t/-^o^ 



s + ka +ki 
(7 2) 

(7 3) 



+-ka +kj 

(ka +k i 
(7 4) 

(7 5) 
(7 6) 



^ 1 o 3(^1*. 7K^x=i-r;u^-^ 1 o 
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